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Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The Information Disclosure Statement filed on January 24, 2006 is 
acknowledged. The Information Disclosure Statement meets the requirements of 37 
C.F.R. 1.97 and 1.98 and therefore the references therein have been considered. 

Claim Rejections - 35 USC § 102 

3. . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-2,5, 7-8, and 11 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bonnefous et al. (US Patent NO. 5,891,039). 

With regards to claims 1 ,5,7,1 1 Bonnefous et al. disclose a blood-vessel shape 
measuring apparatus comprising: a supersonic-wave probe including a first array (3) 
including a plurality of first supersonic-wave elements arranged in one direction; a 
second array (4) including a plurality of second supersonic-wave elements arranged in a 
direction parallel to said one direction, the apparatus measuring a shape of a blood 
vessel of a living being, based on echo signals detected by first and second arrays that 
are placed on a skin of the living being such that each of the first and second array is 
across the blood vessel located under the skin, and a Doppler supersonic-wave 
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element, the supersonic wave probe being worn such that each of the first and second 
arrays is across a blood vessel located under a skin of a living being and a direction in 
which the Doppler supersonic-wave element emits a supersonic wave has an acute 
angle with respect to the blood vessel (column 3, line 23 through column 4, line 28); a 
first wall-position calculating means for calculating, based on respective reflection 
signals detected by the first supersonic-wave elements of the first array, respective 
positions of respective portions of a wall of the blood vessel that are located right below 
the first array and correspond to the first supersonic-wave elements; a second wall- 
position calculating means for calculating, based on respective echo signals detected by 
the second supersonic-wave elements of the second array, respective positions of 
respective portions of the wall of the blood vessel that are located right below the 
second array and correspond to the second supersonic-wave elements (column 6, lines 
39-55, referring to a second stage for reception and processing and a third stage for 
signal processing of ultrasonic signals returned to the probe; column 5, lines 22-52; 
column 4, lines 57-64, referring to traces 26 and 27 which represent the walls of the 
artery); and a blood-vessel shape calculating means for calculating a shape of the blood 
vessel on an orthogonal section thereof, based on the respective positions of the 
respective portions of the wall of the blood vessel that correspond to the first 
supersonic-wave elements and are calculated by the first wall-position calculating 
means, and the respective positions of the respective portions of the wall of the blood 
vessel that correspond to the first supersonic-wave elements and are calculated by the 
second wall-position calculating means (column 4, lines 29-37; column 6, lines 16-26). 
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See Figures 1-2, 4 and 5. Their system further includes a blood-flow velocity calculating 
means for calculating, based on a Doppler reflection wave which is obtained when the 
Doppler supersonic-wave element emits the supersonic wave toward the blood vessel 
and which is changed by a Doppler effect based on a velocity of a blood flow in the 
blood vessel, the velocity of the blood flow (column 4, lines 1 1-28); a center-axis 
calculating means for calculating, based on the respective positions of the respective 
portions of the wall of the blood vessel that correspond to the first supersonic wave 
elements and are calculated by the first wall-position calculating means, and the 
respective positions of the respective portions of the wall of the blood vessel that 
correspond to the second supersonic-wave elements and are calculated by the second 
wall-position calculating means, respective center points of respective sections of the 
wall of the blood vessel on the respective measuring sections of the first and second 
arrays, and calculating a center axis of the blood vessel, based on the respective center 
points of the respective sections of the wall of the blood vessel on the respective 
measuring sections of the first and second arrays (column 3, line 66 through column 4, 
line 64); a relative-angle calculating means for calculating an actual relative angle 
between the center axis of the blood vessel, calculated by the center axis calculating 
means, and the direction in which the Doppler supersonic-wave element emits the 
supersonic wave toward the blood vessel (column 4, lines 46-51); and a blood-flow 
velocity correcting means for correcting, based on the actual relative angle calculated 
by the relative-angle calculating means, the velocity of the blood flow calculated by the 
blood-flow velocity calculating means (column 4, lines 47-57). 
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With regards to claims 2 and 8, Bonnefous et al. further disclose that the first 
wall-position calculating means calculates respective distances to the respective 
portions of the wall of the blood vessel, based on respective time differences between 
respective emission signals emitted by the first supersonic-wave elements and the 
respective reflection signals from the respective portions of the wall, detected by the first 
supersonic-wave elements, and determines, based on the calculated respective 
distances,, the respective positions of the wall on a measuring section of the first array, 
and wherein the second wall-position calculating means calculates respective distances 
to the respective portions of the wall of the blood vessel, based on respective time 
differences between respective emission signals emitted by the second supersonic- 
wave elements and respective reflection signals from the respective portions of the wall, 
detected by the second supersonic-wave elements, and determines, based on the 
calculated respective distances, the respective positions of the respective portions of 
the wall on a measuring section of the second array (column 4, lines 42-64, referring to 
the measurement of the depth (z) between the traces of the wall (i.e. calculation of 
distances to the respective portions of the wall of the blood vessel)). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 3 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonnefous et aL 

Bonnefous et al. disclose a measuring-section shape calculating means for 
calculating, based on the respective positions of the respective portions of the wall of 
the blood vessel that correspond to the first supersonic-wave elements and are 
calculated by the first wall-position calculating means, and the respective portions of the 
respective portions of the wall of the blood vessel that correspond to the second 
supersonic-wave elements and are calculated by the second wall-position calculating 
means, a center point (R), and a major-axis length and/or a minor-axis length (13) of 
each of a section of the wall of the blood vessel on the measuring section of the first 
array and a section of the wall of the blood vessel on the measuring section of the 
second array; a center-axis calculating means for calculating a center axis of the blood 
vessel, based on the respective center points of the respective sections of the wall of 
the blood vessel on the respective measuring sections of the first and second arrays, 
calculated by the measuring-section shape calculating means (column 3, line 66 
through column 4, line 64). They also calculate a cross-angle calculating means for 
calculating, based on the center axis of the blood vessel, calculated by the center-axis 
calculating means, a cross angle at which the orthogonal section of the blood vessel 
and the measuring section cross each other (column 4, lines 46-51 ). They also disclose 
a correcting means for correcting, based on the cross-angle calculated by the cross- 
angle calculating means, the measured velocity, into a corrected real velocity (column 4, 
lines 47-57). However, they do not specifically disclose that the correcting means 
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corrects the major-axis length and/or the minor-axis length calculated. At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to have the 
correcting means correct the axis length. The motivation for doing so would have been 
that if the velocity was corrected for, which requires knowledge of the distance traveled 
over time, then the distance, which corresponds to the axis length, can be corrected for 
as well. 

7. Claims 4, 6, 10, and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bonnefous et al. in view of Li (US Pub. No. 2003/0114756). 

As discussed above, Bonnefous et al. meet the limitations of claims 3,5,9, and 
1 1 . However, they do not specifically disclose that the blood-vessel-shape calculating 
means comprises an orthogonal-section-area calculating means for calculating an area 
of the section of the blood vessel on the orthogonal section thereof, based on the 
corrected major-axis length and the corrected minor-axis length. Li discloses a method 
and system to accurately estimate the flow volume of a vessel (pg. 1 , paragraph 
[0001]). They disclose that the volume flow rate of blood (i.e. blood flow amount) in a 
vessel is the blood flow velocity integrated across the area of the blood vessel (pg. 1, 
paragraph [0005]). As seen in Figure 4, an orthogonal-section-area of the vessel can 
be calculated (Figure 4, pg. 2, paragraph [0019]). Further, Li discloses that an image 
processor can calculate the volume flow rate of blood flowing through the blood vessel 
within the area bounded by the template, thus the processor would be capable of 
calculating the area of the section of the blood vessel on the orthogonal section (pg. 3, 
paragraph [0027]). At the time of the invention, it would have been obvious to one of 
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ordinary skill in the art to have included an orthogonal-section-area calculating means. 
The motivation for doing so would have been to be able to calculate parameters 
important for examining the condition of the heart, such as the volume flow rate of blood 
(i.e. blood flow amount), as taught by Li (pg. 1, paragraphs [0004]-[0005]). 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine L. Fernandez whose telephone number is 
(571)272-1957. The examiner can normally be reached on 8:30-5, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni M. Mantis-Mercader can be reached on (571)272-4740. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272 T 1000. 
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